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(54) SKIN LIGHTENING COMPOSmON 

(57)Abstract: 

PURPOSE: To obtain a skin lightening composition, 
having excellent tyrosinase inhibiting activities and high 
bioavailability and further stable to oxidation with light, 
air and a tyrosinase. 

CONSTITUTION: This skin lightening composition 
contains a compound represented by formula I or 11 [X is 
a halo, a substitutable alkyi, aryl, OR, 000 R, COR, 
CONRR, COOR, ON, SR, SOR, S02R, S03R, NRR (R is 
H, an alkyi or an aryl>, (m) is 0-4; R' and R" are each X 
except the SOR, S02R and S03R, OCRROR, CR(OR)OR 
or CRROR; R"* is an alkyI or a substituted alkyI; (n) is 1- 
5; Z is O, NR, S. SO, S02, P02R or POR], e.g. 4-[(3- 
trans-hydroxy-2H- pyran-2~yl)oxy]phenol and its 
pharmaceuticatly acceptable carrier. The composition is 
used for an oral dosage form, a dosage form for injection 
and a dosage form for topical use and is effective in 
lightening hyperpigmentation disorders and other regions. 
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mi,z\t^]Emx'$>^<> 

[0 0 3 7] H?LC<Ojfmi&RZSlk^t^m(D^&^m. 

9'-^m^^±.XWLi&\Z-^ti^o 't<D7yt^X'\t'^o 

5>7x:::;!/7^:i> (F-/t) ^(D^if^mm mt». ^ 
uyytl^o^iyy-i^m^) ^m^r^. HPLCT 

j^f)^ib^uy>i:iim-r^o HPLC - MTt^dJTti 

0. I fiW^uyy^oy&i^^^oyymmt. o. 1m 

(K i ) tm^m^M<^m^^^':^ imt>. v 

m ^ tl <h ^ ^ ft 6^ JcltKT €r ^ o 

[0 0 3 8] ^oyi—iLitmmm^zn^n^. m^m 

pH 7. 0 MOPSIiffi?$l 0 OniM4^^n>/> ( 1 - 
5 0 iiM) RtK^a'>:h— if (2U/ffli) (7)#«ET-C<> 

+^^-h$n^. ^y-:;Mt.^uyy\zWmz'D\^^x 



10 



20 



30 



40 



22 



(>0m 




••4 



L 



50 



OH 

HPLC^PVh^^7-< - (X^;U3(Supelco) x7 
J^^fivK^m^^^^X^. 6. 12. 18RC;24 
iJ^^aiC^^erT^o «7t^mg (Aexcit =2 6 0nai. 
Aemis=3 0 5nffl) 75^-?^P >'>^«^m-r^/!:A6lCfflt^i«E> 

— /N'— - (Lineweaver-Burke)&rXx'f XDix 

on) V^n^;/ h^^V^T. x-^^O^^/^ 75>^:6^ 

^?p&(ij:Dii^. m\tzi^uy'^-Mmm\z\^^^x 

h^^tt^T^t. m^M^^uy±'-ii\zx^mt\Z'o 

[0 0 3 9] ffitt?fiJli. ^MRO^^tC^ffS^^tt 

^^^x. 'k'^^\zmLxmmikTS^iSLm^xujm^n 

[0 0 4 0] Bi^mMm. (Jiiiax)(^ KastiDg^, 1992 \Z 

^s^n^. jmax tteti^;p;5>6£«^a^*fi[»jft 

(«a;ttf, ii^. i^^S. i7P>y:5^(clog)p (ttS^n 

Jmax = (Dlip /hlip>* Slip 

±EJCi5ViT. J max W^^)7 ^M^M^^Mi (ug/cm 
^ /h) trfeSo hiip tiftHSS&KAU7(0Wa®(cDi) 
Xh^o Dlip tic:c7)A*U7tc45tt^^tl<7)t£ftJ[^^ 
(cm^ /h) X$)^. Slip t^C:£0A*U7lw:fett^^«3<?) 

(j^g/cin^ ) ;ii^^:x;ni^Jt^3i^fl: 

( Jmax)llS-pX <h> 7;py^>&Z^ii 

^]^uv\z^%x^^zLtifi=^m^n^. »*Lwt^ 

[0 0 4 11 if^LWt^^ (^iS^^<jiSt-^)ch^ 



(13) 



23 



^B^¥8 - 4 8 6 2 0 



lCRt;a/;i/^^DV/-:$^~{Chrofflaoieter) (CR - 

3 0 0) TttttWlc^lx-hMtt^. ^miz. idfeoi^i 



24 




7 X y -x. 



OH 





4-({l'(2-?oD) 

7 1 y - ^ 




((fF7bfa-2H' 

7 i ; - * 
OH 




1 t } - h 




^^\zm':5<t. ^^m<07.^yy^ h:zy^1^fSL'^\:^ 

^wm%^f&.^^\z. jf^L<n*^o. 00 1-1^10% 

[0 0 4 2] ^^m<D»^L\iMt^m\zmxTf)^h^ : 
[ft 2 2 ] 

OH 




Rib 

3-^00-4- 

f7>'-2->fA)tty] 
7 I y - ;t 

H 




OH 




fi H 

4-l{fF7t}*o-2H- 
f ^l:'7>-2-U) 




4-(3Wf4.ft7 
tKfl-«2H-tf7>- 

7xy-i. 




OMe 
iilFc 

4-({I-(2-yff^) 
OH 




4-((Tf7tFo-2H- 
t'7>-2-U)t|yl 

7 1 y - i/ 



(14) 



25 

( (t^ t Hd - 2H - ^^\^y> ~ 2 - -r;U) 

- 2H - t:^> - 2 - :t+f/3 7xy~;i., 4 - 

[(■rh^l::Ka7"7>-2 - -i M 7x7- 

;^Rr;4 - c (i -xh+'>x^;i.) 7xy- 

T ^ SJi^aiT^ffiS ^ffigr^ C t J: 0 ^ fe 3 ^ < fx* 



mmW-8-4 8 6 2 0 



26 



10 



t^mmi&mmz+j^mr^. 
[0 0 4 4] Tmm^t:^^m^m\zm.mt^rztb{z^^ 

[0 0 4 5] m I a 

2 - y)U:^a - 4 - C (T-h^ t Kd 

2 yx/-;i. 

[ft2 3] 



OA4a 




OMe 



1) MCPBA 

2) NaOH 




0 



HCI 



x^-yy 1 3 - y)]/'tu - 4 - / h4^vyx/-;i/ 
3 ' - 7;U:tD - 4 ' - >C h + x7-tr h7xy > (5. 
Og. 2 9. 7iniD0l) > m - :^DDi§^S§g^ (~5 0 
%) (12. 8g. 37. IflMDoi) RD^CHa C I 
2 (ISOml) C0m*f^^*4 B&^P^iaSSTTttll^Lfc 

51® 7 ir h 7 X y >75^#a U T i> ^ :i <h L 
^c, m - ^DDii^SS^K (--5 0%) (2. Og. 

^<©^5%7lcttK2 CO3 (3X2 0001) 

cin^EtoH (isiDi) ii^^f'S. ^enfcj 



^lr5%7kttNaOH (5g) ^iBTL. n^tltiU^WL 

C:<?)SS^»l<:t>* (5 0inl) lC^«b. EtaO 
(SOinl) Ti5tj*b. ^O^2i:^g^(0^ttlTpH4eilT 
IwiaM-r-S. 7kttg^iK$:E t 3 O (3 X 3 Oral) Trtt 
ffl-r^o ^tS^^^bii, Bi-f ^>7lc (2 X 1 OiDl) T 

T. ^^ft4. 1 g (9 7. 2%) MfCl 0 g 

CO 3 - y)V^U - 4 ' - ^ h + v7-feh7xy >^[^ 
aifCEl6$-&T. ^aTll. 5g (9 2. 5%) (0* 

jatl^^. zn^i^'Jtiy)l^o'7h^yy4'-\ziiL 

X. CH2CI2 (2. OL) T»ffi$-^^. 

[0 0 4 6] Xy^y^2 2- C ( 3 - 7;P:t O - 4 - 

3 - yjl^a - 4 - y h4^>7xy~;i. o, 2 g, 6 



2H - tr^> - 



OMe 




OH 



EtSH 

NaH 
DMF 




20 4. 7ininol) , m^M ( 1 ig) S^J/CH^ C 1 ^ (1 8 
Oral) (DmWmm\Z3. 4 -S^-tKa - 2H- tf^>co 
(CH 2 C i 2 5 OiDl4'7 . 7g. 91. 6inmol) 

LfctC^. TLCj^^ (>U:^y;UTCH2 C 1 2) 
NaOH (2 X 3 0 0nil) Xlft^r^o ^tSJM^Naa 

ti^^^^y (3X10 oiDi) x^m^bx. 'Acdxt" 

y'f\zmLtc^A^(^^m^. 
30 1 0 0 4 7] XT-yys 2 - 7Jl/;rP - 4 - [ (x h 
7t HD - 2H - - 2 - -f ;i/) :t+x) 7x/- 

6 0%*^ft:fhU'5A (4. 18g. 1 0 Smniol) & 
D^N, N - >?;<5'Ji/7f^;i/A7 5 H (ISOml) (D^W^ 
mzOX: i^m) XXi^>^:t-)l^ (6. 9g. 110 
nunol) **«)o<0 (-S^ffl) ftl;t^„ RlBig^^^^ 

C (3 - y}\/:ro - 4 - >C h^z^) 7xy=^i^) xh^ 
tiHnfcf^>(14. Og. 6 1. 9mo\) ^~-&\zm 

40 1 4 orjcttisgtu, 't(DMmx2mmm 

OAc, 4 : 1) X\mJ^:^(D^7^ff:Ltz. SfSig^SI 

(1. 8L) tf'tcaCo m^nrzU'^m^Et (3 

X 1 L) TftSffl-T'So E t 2 Ottffi«^^:b-&. K< :t 
>7K (ID Rt^fiSftNaCl (IL) T-att«:i^L, 

'\^-9'>/E t OAc (4 : 1) (1 OL) xmm 
50 ^ii-'So S^ftL, -eoft 



(15) ^R}^8-4 8 6 2 0 

27 28 

> (10 Oral) '<ien^c^SH(^«5^« J:0{fi®^ig3i^»^-r«.fcJ6SlCj*f^-r«.C<!:A<Tg 

». 'N+-t^> (5 0bI) Tftj^L, KSTSfflT-Sa COS* "A. B. CSUfD" »i^S]K«±roi^ 

(0 0 4 8) 1 b - III m<omm^z$>i,xoi^mt'^o. cog* "w ttt«% 






A 




C 


0 


W 


lb 


CH, 


C 








Ic 


Br 


Br 








Id 


NO7 










le 




H 




OCH1 


CHi 


If 
















cht 




(.CH7-COO) 


ih 












li 








CH^CCbH 
















Ik 












It 


CI 










Im 


OCH7CH1 










In 


CfiHs 










lo 


CHiCO 










Ip 


(CH.hC 










Iq 








CH^lCHoO 




Ir 


OCHi 










Is 


CH7CH1 











1^2] 



(16) #M¥8 -4 8 6 2 0 
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m 


A 


B 


C 


D 


w 


It 


H^N C(NH)S 










lu 








NO7 




Iv 


Br 










Iw 








(-C(CHi)7CH(morph)0-) 


Ix 


NO7 









CHi 


ly 


CI 








CHt 


Iz 


F 








CHi 


laa 


CN 






CN 




Ibb 


CH^ 






CH, 




Ice 


CHO 






Br 


CH, 


Idd 


CH-iCH7. 






OCH^ 




lee 








CH7CHi 




Iff 


CH^CO 












CI 






a 


CH^ 


Ihh 


CH-^ 


CHt 


C 








Br 


Br 


Br 


Br 




Iff 


CI 


CI 


a 


CI 




Ikk 


CH, 


CH^ 


CHi 


CH^ 




in 


OCH-i 


OCHy 


OCHi 


OCHi 





[0 0 4 9] Mil * * [ft2 4] 




(10. og. 6 9. 2BIH10I) . xx^;px—r ^rsi^m^TLcrm^x^ty'&. mm^u-^ij-x. 

mWzmm^tlTzS, 4 ->?tHD- 2H- tf-^> (5. T L CT-x-T-;P*S^ttST'5fc«e)lCfflV\ 

esmi. 62. 3miDoi) ^ 2mmfi^nxmT-t^. mm zfy^ah>uuRxmmt^. 2 - ^auit^i^ mn 

it-rhooAmmrsM^^L. mm-^^^iyoi.x^ [o 0 5 oi gyiic - d mwm^^m^m^r.r 

g^^^x»J::^y;i^;^^ATSm?K^:LT9 : 1 ^+tf$8^ [^3] 





(X)n» 


Z 


R" 




It(ci5)* 


(X)o 


0 


CHt 


CH7CH7CH7 




(X)o 


0 


CH^ 


CJ IjCH^CH? 



* cn6<^lA»Stt#«S/ci:6^o >':^— tf BISfttt [0 0 5 1] Mm 

(Ki) ( Jinax)€:*L.TO^^o [^t2 5] 



31 



(17) 



OBn 



4#§8¥8-4 8 6 2 0 
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Br, 



2 



m (-7 St:) mm^zmt^^u>^^m (o. 95^ 

»^iSro x:\zmut ^. *t.>T'4 - ('<>v>ii.:^-+i/) 

>?x^;i.x-T-Jl/-CfflmL. ^S^:^hU^A (10%) 
^TT^5feb, assist) 5^7- ;i/7&^^fflSS 

v;i'«g4'f^(*: (1. O^S) . S^Pd/C (0. 0 




Pd/C 




Br" 




Ha - 2H - tfv> - 2 - -f;!/) ^+->:) 7xy-)m 

[0 0 5 2] 08IVa 

4 - C (r-h^fc KD77> - 2 - -f;|/) :t=1=i>] 7x 
Ut2 6} 



OBn 



08n 




ft 



HCI 



CHjCJj 




N2H4.H2O 



5% Pd/C 
EtOH 




^jE^i^aiRffmia^o 8/3 5 7, 8 4 9^©5?fticiie im4] 





Z 




R' 


R* 


R"' 


IVb 


0 


(X)o 


CH^ 


H 




IVc 


0 


(X)o 


CHi 


H 


CH^CH^OCHt 


IVd 


_0 


(X)o 


CH-j 


Ji 


CH9CH7a 



(0 0 5 3) MY 



Hb2 73 
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0 



;0 7;>-T "^X^^X, 



(18) 



OQfx 




PBn 
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Pd/C 



}^§^¥8 - 4 8 6 2 0 




1) NaH 

2) RX 



08n 



X^-y^ 1 7^ h^b Kp - 3 - :i7Da - 2H - li^> 20 
- 2 - 

aeSS^ (7 3. 5g. 0. 7 SmoD^MgS 3X:i^^TtC 
ffi'&*i:5&^^71r N> - tK (1 : 1) 6 0 0inl4^3, 4 - 
vh Hd - 2H - t:-7> (6 3 g, 0. 7 5m\)RZS^ 
D^5>T7KSife ( 1 7 1 g, 0. 7 SffloDCDg^^et:: 

(3 0 Offll) Tl O^^^fflJ^-r-S. tKH^^J-HIL. Et 
2O C2 X 2 0 0D11) Tac^-r^o X-T-JPP^^t) 
it. H2O (2X 3 0 001) TiStJ^L, (N a 2 S 
O4) ^iSt. igiib, SSTT^g^f 30 
E t 2O (3 0 Oral) RZS^^iy> (1 0 Oral) TlSrf^ 

(^tiy^yTBlMm ^EtaO (lOOmi) Tfti* 

(10 3g) cin^S 5-9 Or/O. Sfflinl:^ 

Jl/ n (Kuge I rohr) i: D L "f i^S L 

[0 0 5 4] X-r-yy2 5^h^hHo-2- [4 - 
(^>v;U:t+>') 7xy4^S/} - (±) -h^>x- 
2H - t!7> - 3 - 40 
M^^^SI:^^U'^A (5. 45g. 0. 2 3 7iQol)^M 
*EtOH (3 5 0iDl) \zmm^tirz4' ('^>v;P:t 
+ v) 7xy-;i/(47. 5g. 0. 2 3 7m\)(D^m 

MTKEtOH OOffll) ^'^DDtHU> (16. 
1 g. 0. 11 8mol)(7)^ffl^€:^jaTigT-rS. Slf:^ 

(NaC 1 ) ;5^bSji-r'5p 
O - H2O (6 0 Offil - 4 0 Oml) \Z^M^^o tK^^ 50 





RO 



EtaO (3 0 001) Tamr^- '&*:)-^^cX-x;i.^ 
(Na 2 SO^) I^^L, iiigL. SfeSiE^TM^ 
^itT, -^n^RSTTSaiL. fflS^fiE«j2 4. 4g 
^^tf ^<?)%R^ME t O A c (1 0 OmJ) 

^(D'^^=^D-> (6 Oml) ^Spit's. efeSftfe^ 
(17. 2g, CH2Cl2-MeOH24:l 

EtOAc (7 Oral) f::||c;^«fL, -?-(7)*^4^tj-> 
(1 Soil) ^MT-r^. ^^^iijgLT, 



[0 0 5 5] Xx>y7^3 4- C(3-h^>XtHD 
+ 2H - fcf^>- 2 -<JP) :t+>^) 7xy-;i. 
\i\^yiy>7K{t^ (6. 6ml) ^^>v;Vtti^{* (l 
1. 6g. 38. SBifflol) , lO^Pd/C (0. 22 
g) RZ^MyKEtOH (7 5 Oml) cog^^^f-ftj^^o 

1}^)VTLC (CH2C I 2 - MeOH2 4 : 1) Ttt 

KSTT.*fea#ft (9. 3g) ^T^H^ii-, 
EtOAc (3 0 0ffll) &t/H20 (2OO1BI) \Z^U 
(NaaSO^) «;jt*b. JSig-rs. JS«**«J5 0 

«6, ^+-9*> (10 Oral) <h*lcaj^L, ^<DM*^T 
5 0^-5 5t:Ta<i$-d:, ^fijE^fe^^^. 
[0 0 5 6] R ' 0?&««^coteHtC;fetiTfflSR'' 



tc:te(.iT. (X) m«m=Ofc:*^ m>0<Ofl:^ftfec 



[«5] 



(19) 
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4$K1^8 - 4 8 6 2 0 
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RQ(R") 


(X)fn 


(CRinn 1 


Va 


OH(H>i) 


i>9o 


CH7CH5CH1 


Vb 


OCHt 


(X)o 




Vi- 
ve 


CHiCOO 


_(X)(, 


CH^CH^CHp 


Vd 


OH 


{X)o 


CH7CH9 


Ve 


OCHi 


(X)o 


CH7CH7 


Vf 


CHiCOO (X)o 


CH7CH9 



[0 0 5 7] 



* 10 




10 0 5 8) Mn 



58^ UtZ 9] 



OBn 



o 



TsNCCQNa ^ 
MeOH 




08n 



NaH 
OMF 




Na 



t-8uOH 




5. Og. 0. 2 5inol)<Ogj$^^lCpC^y-;i.4 5 0 
Dil4^^a^^>T (6 1. 4g, 0. 2 7oiol)(OS«* 



50 



[0 0 5 9] m-7.'rvZr\Zi6\,^X. z^/^^J\^ts)\^A7 
^ H2 0 Omltt^X;!/^^;^ ^> (21. 7g, 0. 0 
8moi)&l/4 - ('>i>v;U=j-=^v) 7xy-;i. (1 6. 



(20) 



i^§3¥8-4 8 6 2 0 
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[0 0 6 0] mE.T.f^y'fiz^^^x. ^>iy)ium^m 

i^(2l, 2g, 0. 7 ImoD^t 3 

L\zmmL^ mm&mL. ^mi-huo^ (12. 6 

g, 0. 5 5iB0l)^2^K?&HtT«J)o< OJM^^o StC 
^mi-h^JOA (10. 7g, 0. 4 7inoI)^TLC5j^ 
«r:On^ ^ <^ ffi ^^Si^/^t^ g ^ tl/c C th ^St- ^ TAP 
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to 



OBn 



*xmmb. mWi^mmx.^)i (eoomi) Rz^mm (2 

o%co4 0 0diI) iz^ET^o *l^it®x^;i/Tjgtfi 

( (x h^h Hd - 2 H - 5^:rti^> - 2 - 

s^) yjiy-)i(om^RzSi^mt^HRWc nmr 
c:o;^ftTgji$^)t{t^tii^4 - C (T•h 
^t Kn - 2H - '^:t\^y> - 2 - -r;!/) 7x 

c c X K M n o a ^1 o 81 a T X ; i/ 4^ > X J 1 X ; I' 3j> + v 

[0 0 6 1] giJVll 

4- i if-hy\i\^a - 2H - \iy> - 2 - ^ M 

z^) yjiy-ji^TMo^xoizum-r^: 

Ut3 0] 

OH 



OBn 





HCI 



CH2CI2 




N2H4.H2O 



5% Pd/C 
EtOH 




^H^lea^i^ai^^ 0 8/3 5 7, 8 4 9 ^^|ffl#Tffi 

[0 0 6 21 guvni 
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[0 0 6 3] 
[ftS 1] 



(21) 
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8 




OH 

n villi 

ifA) WA 71/-* 




O.^^^OEt 



OMe 

« VIlie 




O^^^OMe 



OMe 
R Virib 




oa 



OAc 



fl viiir 




O^^OMe 



OAc 

fl Vlllc 
4- [(2-7tft>-|- 

OH 




[0 0 6 4] 



« VIHg 
[ft 3 2 ] 
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H Yllld 




fl niib 

4-({l-/fWxf?» 

7 1 / - Jt 



(22) 



^ga¥8 -4 8 6 2 0 
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Villi 




OMe 



» Villi 




OEt 



H Vlllk 
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I. 



CF3 




OMe 




OMe 



g YUIn 




[0 0 6 5] 



0>,^OMe 

91 tlllo 
4-f(2-m-l-nf> 

Ut3 3] 




S viflp 



(23) 



^mW-S-A 8 6 2 0 
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« VillQ 




R Vllir 
4-[(f?7tFo-2H-h7> 
-2-a)mi -2. 3.5,6 




CHjOCHiCHjOCHj 



a vnis 
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Viilt 

4-((l-l^^/xfj^)^^» 



OH 




OMe 



4-[(2-N7;tta/H-l- 




OB 



H VIIlT 

4-f(2-7A;rD-|-x»y: 




OH 



0>^OEt 
H VIKw 




3 Yllh 
7i7-A 



10 0 6 6] ^^m(Dmfi^^(Dm-n 
* ^ ffi 14 S>j (iili ^ n ^ 0 21 4^ T'R n ^ O X if ^ 

4. 4 6 6^^fflSTI2-tt$n/iJ:'9;:t) ffiJS^tafijc 

x*7;|/v3>. /7yir7l. (RtTWicrocapsuUs-lnn 50 



ovative. Versatile Product Del i very". Bate lie Techni 
cal Inputs to Planning. Report «33 Columbus, OH (198 

»i&ir;i/P-;^ ; ^-5^ - >'^Dx+xhu> (0 - x 
-)l ; ; 7;i.^>g! : M^m^nyK : : mm 

At. ^feffl. s^sj. Rj^a, &nifSiBM. ^^M. 
(0 0 6 8) *s^^co<i:^«i(hflfffl$n'583l±ff«$ 



45 

\it^o-A. 7'-:/mx*^mzmbrzhm^$> 
0, mQ&^o:)m^\z{mMRzfti'f-t)i{zmLrch<D 

[0 0 6 9] *^B>gcD{t:^#l(h»ffl^n^MS±^§:$ 

9 9 9S»%. if iL<(l3^8 0-*?)9 9. 9%. 
*f^L<(^ft9 0-jf^9 9. 0%. M\Z-m»^l^<\i 
if^9 5-11^19 8. 0%, Lf)^h»^L<\m9 7%X'$> 

m<Dmm. \zm u fcSii±if ^ ^ n 5 + ^ »j 7 nif t 
m^x$>^o tn^(Dmyi\t^^m<DBm\ztom^x 

[0 0 7 0] A. jgq^B 

ij^^2.)\^<r>^otmv$^mm'k'^^x. m^ut&umm'^ 

^mm. mmm. m^m. m^m. ^nm. ^mm 
MRnmmm^^m^^x. em. »stta-x><> 

mmm. ^mi. v^^m. mmm. ^mims^^n^ 

1 9 7 5^9^2 Bf^T^lf ^nfcRobe 
rtC0*H#|fS3, 9 0 3. 2 9 7^q8IBl«Tii«$tl 
Ti^i-So Hi^^PS^JJ^^f^^ajgRO^ffi^^l^. 
fc«)*§Sffl«Jcja;^ii^n'5MarshalI/Solid Oral Dos 
age Forms", Modern Pharmaceut ics. Vol. 7{BaDkerR^^Rh 
odes. editors), 359-427(1979) TfEit^tlTV^'S. SgSfl 

fflStcM^y^Stl^Remington' s Pharmaceutical Scien 
ces(Arthur Osol. edi tor). 1553-1593(1980) IrKSJ^n 



(24) t*§a¥8-4 8 6 20 
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[0 0 7 1 ] ^PS4-±4f^Uli#<4»m(i. ^±Mn 
;i/^T&'6, SPSH^^il. ff^L.<ti«^ 1 O-J^S 5 0 

Omg. MJ::*fS b<tliKi2 s-j^i 0 0 Offlg, g^jifS 

t<H*^5 0-j^6 0 OffigCOi^^ScOlt^tl^^O. 
[00 7 2] B. aitffi^fl^ 

wmzm^ ^muy 7 ^ ^ -\z'K:>^\:^x^y) . mtift^^ 
^^n^aitS4aRr/s-^tieati7 okgt h-xo:*: 
\z^m^<r>^^m^^-7i ^ti^^o fiissf ^ c a: t^x 
[0 0 7 3] &ittm^nmT^yjmRzmm\tum\ng{o 

n's Pbarmaceulical Sciences. 17ed. . 1985. Chapter 85, 

p. isisT^^^n, ^(Dm^\t^^(Dtzisb^ni^±»x^ 
20 mmmzm^i^^ti^. mittmm\mmmi'Z{mo. o 

0 l-Jf^l OOmg/mK iFSL<fiftO. 0 1 -JS 1 0 
mg/ml . L<ti*^0. 1~«^3. Omg/inl <7)4i: 

[0 0 7 4] c. mmmmm 

^^m(Di&^mt±i^^fhmmzmmmz. mt>s,^h 
\zmf$.^ ^^mm^x\tfi:ifi ^ txi^^-t^ ct^x 
t^. ^^mx^mtimmm&^mz\t. m^m^^s 
'^cDgflffigfflt-fRiiifc&ritft. ^mm\z^±^^t)}mo)m 

30 n^^ti^mmm^^^v7t(Dm^^f)^$>^. ^^mx 

[0 0 7 5] mmtLx9ii:^^ti^:^^mx^mri^m 
mf&f$.mt. gimm\z\mm±^^^n^^^x\t^m 
40 mi&^t^r^. **s^±iiF§^ti^7Ktt»ji'* ROC 
*m±»§^n^^rt3i^r' x+>^< 

m\z\t:fn[^u>if^):2-)V^ *Ux5'U>i?^Un-;i. 

(2 0 0'-6 0 0) . 3j^UyDtfU>^yU3-;i. (42 

5-2 0 2 5) , *u f-;uepu yntri/'>y 
2. 4-y5'>hu^-;k y;i/t'h-;i.xx^;k 

50 1. 2. 6 - '\4^it>hU:t-;i/. x^y-;i.. ^yy 
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^b<\m^ 0^i^9 9, 9 9%, mz»^L<{m9 

o--m9 9%(o^^^ni7K^x\t^mmm^^-^'t 
[0 0 7 6] ^^mr^mjimmmmmm^:siT^y-)i 

tbxm:^'^n. Xspray-on) tLX^m\Z 

garin,Cosinelics, Science and Techno iogy, 2nd Editio 
n. Vol. 2.PP. 443-465(1972) X'^htl^. 

(orz6b\zm^^(bn^^m\zmt^. m^rmmu^^m^ 
imt)^is\^tixi6io. T^mnxm^^^ti^o ^^(oti^ 

^B>^SffiStcM'^i^^tT'5Sagarin. Cosmet ics, Science an 
d Technology, 2nd Ed i I ion. Vol, 1, pp. 32-43(1972) X\t 

10 0 7.8) u-iyB>\mm^^')7m^^v^^z,t 
fi^x^^^ u-iy3y\t^^m\z\tm\^m2o%. » 

-AT?*^. ^ - i.\tmmm\z\tm 0 . oi-)^2o 
%. »^L<ji«q5-*^5 0%. »^i.<\mio^m 

10 0 7 9] S?K+-vU7«7!i^6ffl*$n^JEII^>^ 1 

JSI^ftSiJ + ^^JO. 1 ~$^2%coifffiS^|t>^^T.fc^i. * 
^§«T^ffl;^iittS!|OHJr^^/j:M^tiSagarin,Cosinet 
ICS, Science and Technology, 2nd Edi I ion. Vol. Upp. 72 

-73(1972) T^en-s. 

[0 0 8 0] ^^^)Tf^y.-^)\,iyB>LLx9J^:^^n^ 
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ftafi, m^\il 973^8^28 Bf^T^ff^n/cDi 
ckerl ^(O^mmmmZ. 7 5 5. 5 6 0#. 198 3 
^12^20 Bf*T5EfT$;nfcDixon ^<^*ll#ff^ 
4, 4 2 1. 7 6 9 -^M^ffiS&C/McCutcheon's. Deterge 
nis and Emulsifiers. North American Edition, pages 3 

1 7-324 (1 986) TMtk ^ nx^fo 0 . -en 6 (OBI^ti##60 

10 Oi. 

[0 0 8 1] n-s/3>s:^/7ij^/:,jj:^^>^c-tj-etj:;^ 
e:cOct"5j^ci:n-v3>t^*^i-$<j2 0%. »^^L<«*<3 

<^i^^4 5-«<j9 5%07K ; $^0. 1~$^10%. if^ 
L<\mo, 5-*^5%c0fLftSll<&^O. C<0,fc^;^j:i? 
U-A«AS!W(C«*5|l-i^2 0%. *?^L<tij^5- 
*^1 0%co^@ife{tSI; *^ 2 0-^*^8 0%, «f^L<« 
*^3 0-tt7 0%<7)7K ; *«)1-*5)1 0%, ffSL<^i^ 

20 2 --m^%(r>%{tm^^t^. 

[0 0 8 2] **«&SRtX«6*7KS!OD~v3>Rt;^ 
U - A £0 cfc -5 ;^cJ: X > 1/ X V J!/ V 3 > X > y 7 SS a H 

tti^X^^. #%<^fc«)*Miffl#lcj|ft^iA,^n-& 1 9 8 

1^3^ 3 0^T%ff^nfcFakudabC7)3)^H4$ifm4. 

2 5 4, I 0 5-^MifflSTBa^$n'5*t|:iJjS«7KM<?5cfc 

3;^j:^fflx-7;i.s;3>jafifc^^>*%QgT^^T^^. - 

1 9 9 0^1 0^2Sf*T^}T$nfcFigueroacO* 
H«Fif»4. 9 6 0, 7 6 4^q«ffl#TB3^$n^vU 

3->se4'7ic4'^sx-7;i/v3 >^a^%^#^;^c h 
;i/xv;i.v3>+^ij7^'b*5!MTWfflTfe-5„ 

M©*iS&ttM^iSi6^. ^*fflffifig^TWffl;5:ffi(0X 
t;^v3 >+'V U 7^^iT-r ^ PX-7;i/>?3 >+-^ U 7 

^<OJ;-5/S:*«iK)9'-ttl 5%<0X^7^ 
^2 5-^*^4 0%C7)'> 'J 3->?a. *^8-*^2 0% 

40 C0igK7;P3-;i., j^l 5'-«^3 0%<7)7}?g;t+vX5^ 

u>v;nf^>^/!igKi? (iSffi*^y^~>TmiS) x 
[0 0 8 3] ')if^v-hmmhi^^^x^mtm^^ 

X$>^. -necofii;^i^fiSttJS^^^ft$^^ t;:i^fc 

^%<^/ci6*^jfflSlija;5^i\^n«»Mezei 
& GuIasekharaiD.*Liposomes- A Selective Drug Delive 
ry System for the Topical Route of Administration: 
Gel Dosage Form" (U*y-A - ©Bfft^JgKfflcoS 
50 IR^m^mMJk : f )mm) .Joumal of Pharmaceutic 
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s and PharDiacoiogy, Vol. 34(1982). pp. 473-474Tia®$ 

^i^itl'5Mezei,M. /Liposomes as a Skin Drug Deliv 
ery System" (^®3g#3j||a^i: LTO U tRV-A) ,Top 
ics in Pharmaceutical Sciences (D. D. Br ei me r&rXP- Sp 
eiser,eds.), Elsevier Science Pub! ishersB. V. .New Yo 
rk.NY, l985,pp.345-358T|Eit^tlTl^^. 

[0 0 8 4] ^^MTWffl^cJsmffljfiiLfij^j^^y^i/Xttft 

if )te ^ <^ ^ tti i c cfc 0 T ^ ^ . 

[0 0 8 51 ^^m-jr^mummm^^mtyTy^- 

w^'tn^(Dm^xmiL^nfcu^)vx^^vx\^^xh 
(0 0 8 6] ^^t^y^m'&mm^ifW^x^mfm^SL^ 

M»JcM^i^^tl^^fl#^JB*BI#ffmeigO 8/3 3 
4. 4 6 6^^il»TEi^^tl>c^)CD^) RZS7^:h^J 

(D^vumm mim&mmM ^^^xt^. 
[0 0 8 7] *^mx^mummm&^m\it. 

m\t. 1 9 8 5^8^ 2 7 Bf^T^ff^nfcCooper 
C0^ffl^lt^4, 5 3 7, 7 7 6-^:1 9 8 5^11^ 
1 2 B#T^ff^nfcCooperbOfF^4, 5 5 2, 8 7 
2^: 1985^12^10 B^T^ff^tlfcCooperO 
557, 934^;I978^12^19Bf+T 
^ff^tlfcSmith C0S4, 13 0, 66 7^:1976 
^1 1 ^ 2 B#T^fT$nfcRhaadhyaksha0^3. 9 8 
9. 8 1 6^ : 1 9 7 7^4^ 1 2B#T!3Sff$n/iDi 
GiulioCi!>IB4, 017. 641#; 1 9 9 0^9^40 
l^T^fr ^tl/i Cooper. Loofflans & Wickett(^^4. 9 5 

4,4 8 7 nrnmrnxm^^tix^^-^^, ^^mx^mu 

fl&<7)3gSii^5«iiCooper.E.R.. "Effect of Decylmetbyl 
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sulfoxide on Skin Penetration" -Sx 
v;i^;<^;i/X;i^5i^+x Hco^e^l^) , Solution Beliavior o 
f Surfactants. Vol. 2(MittalRWendler.eds.), Plenum 
Publishing Corp. , 1982, pp. 1505-1516 ; Mahjour.M.. 
B.Mauser.Z.Rashidbaigi & M. B. Fawzi, "Effect of Egg 
Yolk Lecithins andCoininercial Soybean Lecithins on 
In Vitro Skin Permeation of Drugs" (^fecootih 

0)^^) .Journal of Controlled Release. Vol. 14(199 
10 0).pp. 243-252 ; Wong. 0. . I, Hunt ington. R. Konishi J. 
H..Rytting & T. Higuchi," Unsaturated Cyclic Ureas a 
s Nev Nontoxic Biodegradable Transdermal Penetrati 
on Enhancers I: Synthesis" 

^smm^mtLx(D>ft^^mik^mmi :^^)jour 

nalof Pharmaceutical Sciences. Vol. 77. No. 11 (Nov. 198 
8).pp. 967"971 ; Williams. A. C. & B. W. Barry."Te rpenes 
and the Lipid-Protein-Part i t ioning Theory of Skin 
Penetration Enhancement" (7^;U^>S<h^®§ait 
StOjgH - ^>/1^Hi>g2ai(l) .Pharmaceutical Rese 
20 arch. Vol. 8.No.l(1991).pp,17-24 ; Wong.O. , J.Huntingt 
on.T.Nishihata & J.H. Ryt ting. "New Alkyl N.N-Dialky 
1-SubstitutedAmino Acetates as Transdermal Penetra 
tion Enhancers" im&S:l&m^mtLX<D^0fm7)l^ 
;i/N. N - vT;i'4^;UBtft7^/7irT—h) ,PhariDac 
eut i calResearch. Vol. 6. No. 4 (1 989) , pp. 286-295Ti^^ 

^nrt/i^. ^m^^-xm^ft^norctb^mmm^zSL^ 

[0 0 8 8] m(ommm7s^>^7m&mmmh:^^m 

30 t7;i/D>g^, x^x^>, m^i^mmi^. yuA 

zi^mRzs'tn^(Dm'^m^^mx^^. m^t^\ii5^^ 
>^^%mxmmtm^^^iz^m^itx^i\ 

[0 0 8 9] ^0-->^m^m 

co#tt. mm> 7U)i^^-Ex^myiuz^mx^^nm 
v\zmitmtU'^xtt2}fm(^r^\^^. 

[0 0 9 0] *aWT*ffl7&:X+>^U-->yfflja* 

:^^>^u>z^>^UfgL(^(Dmmmmm\m^xui\ 
50 m^^imm^tk. ^-xhxiiA-x 
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E& I i c n t & © ^ ijfe r ^ ± T- g ib # it I c ffl 0 i b n -5 
ix > X > ^M(ommf:ifi^ e> -c * -5 . 

[0 0 9 1 ] -4^^mr^mumnm(D^mf&\iim&if^t 

J: 0 ^ i 7!^< T 3^ 5 . 
A. Bgj^ih&^^J (Sunscreens Rlf Sunblocks ) 

X + >^-f N->i?^S4<hUVARtX/X«UVBB 20 

>:J?'91<J:(7)M'&-li-ffi(-igLTt.>^o Segarine>, Cosmetic 
s Science and Technology, Chapter VII I, pages I89JLU 

Jl'Kxx-r^P (ffl^. o - 7^y^m#S^xXx;b ; / 

^>^;^, 7xx;u, ^>v;p. 7xx;i/x^ 30 
;k T-;utf-;i/2it/>^^a'\+-t-;i/xx7^ 
^'i') ; itU5";i/KxxT->/i/ (7^;k 7x-;i/. ^>iy 

7s'r)V. or - 7x-jl/x>:^q£- f>ij;i/ : :/^;^S/>:^ 

^-i'>ii/e;u^-'i>) : KD+x^r^i^g^g^#{t (r> 
>^U7xD>. ><^;i/»>>'>;u7xD>. >c^;U7-ir 

(xx^u^>. p^^;i/xxd?u^>, ^y^^>RXf 

^(7)^;i/3>h\ XXi:7U>ch^7-» 40 

(v7x-;i/yi^vx>. : s^'O-tJ-Vl/j 

•feh>RD^^>1f;U7-feh7xy > : :h7 h-JI/XJl'^J^ 
(2 - :h7 - 3. 6 - >^X;U;^>K&i;2 
-:^7^-;l/-6, 8 - vX;i/3i^>g^cO:M-'J'i7A 
tS) ; vt: Hn+>':^-7 hxK&C^-ecoi^ : o - &c;p 
- t H□=^vt:7xr:J^>?;^;l.;^;^- H : >:7vg>^^ 

(7 - t Kp^^v, 7 - 3 - 7x-;i.) ; 'J 

7V-)im (2 'r±^}i' 3 - >^Dt<>:$^7-;^, 

«^;^i:7U-;U'^>*/^7 7-;l/) : 50 
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^) ; 4^/U>g^5#: (8 - t KD+->4^yu>ifi, 2 
-7xx;i/4^yU» ; t Kn + i> - xii/ h + f>Hg 
"O'/y JL/ > ; metRU\fomWtly\\our\c acid) ; 
^>r>g^&0^^cog|^«: m?iii. 'x+ttx^jl.x- 
x^i') : (y^;b7;i/D-;u) (6 - tf;ut:'>;D- 
jU) x--r;i/: '>c>*/7xy >s (:t^>-;>-f>, 
JKy'^>ii>, v5i-r^>/>;>v^>, ^>yu7;i/yy 
-;i/, 2, 2 \ 4. 4 ' - x t kd+>^>77 

x/>, 2. 2 ' - FD^^v - 4. 4 ' - h + 

>^>VyjL/>. ^i7^^>V» ;4-fyynt: 

;i/i/^>7-f Jl/;<^> ; 4. 4 ' - t - h + V 

v'^>7<;U/:$^>:Xh^UU»6^fe'2>« cnbCOt}^ 
Ttip - ;< h^>'^i'&gg2 - X^'^l./v^x;!.. 4. 4 
- t - h + '>v^>»/'f ;i//3^>, 2 - t H 

p + '> - 4 - ^ h+x^>77xy >. p-x^^;i.7 

a/^mSK:ti7'^;i., v:^P<;i.hU:^-UX-h, 

2. 2 - v^hHP^v - 4 - h + '>^>v^7xy>. 

4 - [fx (t Hp+i/ype;!.) ) 75y^ES8x 

^^l-. 2 -V7/-3. 3 - v7xx;i/7^'j;USe2 - 
xf^;U^+>';U. 2 - x^;i/^4-v;i/-tf p 

- 7$/^S#g^yu-t'j;i/. 3. 3. 5-hU/^;p 

P - v;^^;^7^/^E#^x^^7 5y^>^/x- 
h. P - v/f';U7^y^m#K2 - x^;i.^+x;i., 

2 - 7jL:i)l^>V^^yV-)i^' 5 -x;l.;^>^, 2 

- (p - v^^;u7ay 7xx;p) - 5 - xji^tIn^ss 

[0 0 9 4] ^^mx^mmm^x^mti^\z»^L 

'>;U. 4, 4 ' - t - h + >v^>7^;i.>5^ 

2 - t: Fp + > • 4 - / h + x'>C>y7xy >, p 

TS^o 1 9 9 0^6^2 6 B#T-^fT$nfcSabatell 
i C0^S^ffS4. 9 3 7, 3 7 O^RrjCl 9 9 1 ^3 
B 1 2B#TSIfT$ntSabateili IfcC/^Spirnak <D^m 
^§^S4, 9 9 9, 1 8 6^^jffi9STga^^n/cci:7^ 

B^±sbmh&fSi^xmz^mT$>o . ^toj^i^m^n 

[0 0 9 5] C<0^^X<^Bi^il:i6JB<^ftf^LWt^% 
tt2, 4 - HP + v'^>y7xy >a)4 - N, N- 

(2 - X5^;i.^:^ ;<^;U7^ y^mSSxXx 
;i/ : 4 - t KP+'>v'>c>y-f ;UpC^>(;oN, N-v- 

(2 -x^;i./\+x;u) - 4 - 7^y^,ESSxxT• 
;^ : 4 - t KP=^>-v'>C>y'f;i/;<^>04 - N. N - 
(2 - x^;l/^^^i>;i.) ;<5'>il/7^y^SSSxX7" 
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;i/ ; 2 - t HD4^i>- 4 - (2 - t HD4^vxh + >) 
XK + i^) v^>y'f >(7)4 - N, N- (2-X 

^^i.'N+x^u) ^^^^py^ /$SS^xxx;i. ; 2 - 1 

Hu + x -4- (2 - h Ho + i>xh + » '^>y7x 

y >(0N, N - (2 - x^;i/^=^v;v) -4-7^y 

^S^i^xXT-;!/ ; 4 - (2 - t Ka4^xXK + ^» 
)\^;<^>(DN. N - V (2 - X^^^P^x^ vJJ/) 

- 4 - 7^ y^ssB^xxT-;^ ; -enbcoE^^Tfe lo 

[0 0 9 6] ^±W5a»c7)Biftlti6SiJ;0^*^B^Ttffl;:i: 

MfiK«it;:fflVien^. ai^ih«?)^«x4^>^^ hx>^f 

tl^-^y ' yn-x^ '>3 > • 7r 1^7^— (Sun Protect io 
n Factor) (SPF) »;:jc£: CT^t^^o 
[0 0 9 7] MfiK^<^&f*ajgt4$&#T^, #tc*T 

9 8 7^5^5 Bf^T^fr^n^c Brocket 

*@^i^m4. 6 6 3, I s mmmmT-m^^nxi^ 

[0 0 9 8] B. in^k^m 

<ffisf ^ (^n«^>LcouvBffig^>i^«iic^'r) . 

i^^n^ 1 9 8 9^7^ 1 1 B^T^ff^n^cBissett. 

BushRr/Chatterjee(7)3fea<^ilF^4, 8 4 7, 0 7 1^ 

Mlffl»&t)^#%cofcd6*WM»l::i|ft;^i^*n'5 19 8 9 

^7^11 Bf^T5£ff$nfcBisselt Ry^Chatter jeeCO 

*a^ffS4, 8 4 7, 0 6 9nmmm^m) 
0i&MojEmrjim\t. c<Dj:iofsimm^m:hJu^^{zm 

[0 0 9 9] (B^$n^l.i;5i^ 3;i.^=iX^o-f 
eij;^(ft: Hn3;i.^^/>. t: Kn:^'>hiJ7Avy p 
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K>^7P^y>. ^^Mv7;!/rj;i/hp>, 7;i/7FU 
yD>, 7;i'^DDD>7t: hx h\ yjlVazDi^V 
>. t:A;i'K7;i//:$^y>, 7;i/:^-'>y p>7lr hx 
K> 7;i/:tv/xh\ 7;i/i3;i/5^>y^;i/xx7";i/. 7 
Jl/;t3;i/hp>, i^S^7>/l/yuKxx> (7JU:/UHx 
Ux» , 7;i/^>Ki//p>> Aji/v-yxH^ pg^t 

xyD>. b'j7A'>yp>7-t:hxh\ n;i/^y>. 
3ji^hH+y>. 7;i/i:hxh\ 7;i/HD3;i/^>/>. 
SSv7;i^;!-py>. 7;i/^HuyD>7-ir hxF. ^ 

v^>Rrx-^<?)xx'r;i'. ^□pyi^Hxy>, s^^p 

Pyi/Hxy>, ^UUjVJ-Uy. ^Ui/juy, i/0 

p >?7;i/yuH*-h, 7;i/^:7PDxh\ 7;i. 

xyu h\ 7;i/:tP;)<^P>. 7;i/^PP>, '7)\f^V 
Hx\/p>. ^^Kfc KPP;i/^y>, v!^o^>5^;i. 
ype:t>i^t KP=i;P5"y>. tKP3jl/^/-h, 

ptyuFxy>, nv^^'Jy. yixHxyp>, 

Kxy>. vype;r>g^^^P;<^y>. hU7Av 
h HPP;i/5^y>Tfe'&o 

to 1 0 01 jaric*T^fflfe^i:!i:7^X0tft^^^J{j:|^ 
XxP^ Hl^gxi^^J^^T'^^. C<D^;U-yi-'a^$tl 

\^X\%. Anti-inflaminatoryand ABti-Rhenmatic Drugs, 
K.D.Rainsford,Vol. I-1II,CRC Press. Boca Ralon(1985) 
&tfAnti-inf JaiBinatory Agents. Chemistry and Pbarma 
cology, I, R. A. Scherrer^, Academic Press, New York(I9 
74)^'&J6fcg2p7^+XK^##Jl'C^^. *^?«C[)ja 

1) fcfP + x;^?A, -rv + i/AA, + XH 
+S^;^ARr;CP - 1 4, 3 0 40O<fc5;^j::t+S/*A 

2) 7XtfU>, >^'tJ-;i/xK. -^/uu—h. hUU-tr 

-h. i^-7ryu>> y;i/yu>. v7;i.x-tj— ji/Rt; 

3) i^^uyjLi-y^. 7x>i7P7x:^*yii7. -f > K 

yuyx.±y^. ^yi-\^i'y^^ vH/^v>, 7 
-feV^^v>, 7x>^7-tf:y^, y;^fcf^>^h. 

4) ^yjii-^y^. i^^nyx^^^y^^ 7;U7x:f 

^u;^. X7>l/5^>l7&(y^h;l/7x±AK(^i:5Jti:7x 

5) -i'yyp7x>. :^yp+-t:>. ^y+ij-7'P7x 

>. 7;p;peyp7x>. ->-h:/P7x>, 7xy7^p 
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7x>. ;^;i/yp7x>, ;f+tfyDs;>, y^yya 
7x>. aD>rD7x>. ^^4^ityD7x>, xya 
7x>. 7;i^^ y yD7x>&c/:^7:/D7x— -^r^c?) 

6) 7x-;i/y^y>. :t+v7x>y^y>, 7xy 
7y>, 71fyD/t»/>So:hij/^y>(OJ:^;-j:t:^ 

[0 10 1] zn^^Af-a^ i'JkSi^mmo&^i^ 

l^Tctt/^. mXifi. xh7x:^^-H, 7;i.7x:hAK 

<yyn7x>. :fyD+-ir>, 7;i. 
7x:^AK. >C7x:^i^g^. P^i7P7x:fAg^, fc:D+ 

[0 10 2] mf$.^r^m^ho l'D(D^y7.(DSi0k& 

1 9 8 7^1 1^2 4aftTlEfT$tl/iLooiDans 
eo*a4*l1=S4. 7 0 8. 9 6 6^^^«TP^^^n 

**l'®t62. 6 - vterl - y^;i.7xy- 

IZ'Di.^xmTRLX^f^^. OTAtf. 4 - (4 ' -'^>^> 

- 3 ' - 2. 6 -S^- t - 7'5^;1.7x/-;L', 
4- (5 ' - ^+i^y^;u) -2. 6-v-t-y5^;i. 

7xy-;i.. 4 - ( (s) - (-) - 3 ' - - 5 
' -^^>/^ji) -2, 6 - V- t - 7'f^;i.7xy- 

4 - ( (R) - (-f ) - 3 ' - pC^jp - 5 ' - ^+ 

xy<;i.) -2. 6 - V - t - y^;i.7x/-;i.Rtf4 

- (3 3 ' - v;^ h=^vyne:t-;i/) -2.6* 

V- t ' >^^;^7xy-;i.x?^6S«?^n'5{i:^ti7&t*SS 

2. 6-v - t - y^;U7xy-;wt®t)ifi n.^. 
[0 10 3] &^mT'^m:fXW.\zho irD(D^^x<otn 

^^m\t. 1 9 9 0^3^2 7BWTfEfT^nrcMuelle 

r co^iiiKpfFS4. 9 12, 2 4Bnmmmxm^.^ti 

^^r^^^0 2 - :h75';i.^Wxxx;Wt^«!i, #n 
:f y D 4^ -tr > X X 7^;i.R t;:^ y □ + V -;[.xx Wt ^ 

mxii. (S) -:hyD4^ir>- (s) - 2 - zff 
;i/xxx;k (S) •:^7'D+-tr>- (R) -2-7^ 

)VX,7.y-)V. (S) - :fyp^^v-;i. . (r) -2-/ 

5^;i/:/5^lx-h. (s) -:f:/D:^y-;i.. (s) -2 
-/^yuy^u-h, (S) -:^y□4^-t:>- (S) - 
2 - 7'5^;^xX7^;i/RU: (S) -:^y□:^^•t>- (R) 

- 2 - 7^^;i/XX5^;KDv7XT-U5f'9'-E^fe<h. 
(S) - :fyD=^-y-;u- (r) - 2 - pc^^^uy^^- 

h&tx (S) -i':fu^^j^)V' (s) - 2 - 



^^^^ »#ra¥8-4 8 6 2 0 

56 

^ u ~ h V 7 ;^ X u :t T jg^tt e sj? $ n -5 ft ^ 

[0 10 4] i^mz. libHD^ KiftjEafc*^ 

lf1j-3}to-;i., 7DX • '^c^Caloe vera) , '7>>?;;;^5^ 
(Manjistha) [;i/f7JB, #lc;Uf7 • v:}^ U 7 (R 
ubia Cardifolia)cOffife;6^bJ4Hi^n'5) RlS^ij-Jl 
(Guggal) Cn^7;r^jB. »lrD^7;l-7 • A^;KCoid 
niiphora Mukul) cOli^7!;^e}Sai$n-5J 

iii^&Mi-mzmmrmm\z&^\z^i.%xm^^tirc 

1 0 5] C. B^fcl^ik^/ ^ V y ^ - 

±i$J/ 7 v:^ > v -(0^:g-«lftfiJ«5Ox =1- > 

0. l-'ttl 0%. MI-«f*L<«it«jl-i^5%-C. * 
^ ^ T^ffl T^j: !K» ijfl A ^> n ^ . 
[0 1 0 61 TTsZDV^dym (f^^>C) R^):-^(7) 
h:37xD~;U (}d^^yE) . y;Hi>g^hn7 
xo— h:37xD— ;Koftfi(^xxir;i/. 'y^Mtt: 

2. 5, 7. 8 - xh^p<f';i^^DT> - 2 - *;i/7S> 
Si (fS&^huay^T. (Trolox** ) TrtJBg) , iiSft^ 
SXj;J^(^7;i/+>i|/XX'r-;i/. *$li}Sft^g^yotr;k 

^o^. i&ilS»<^7xr];i.hVl/xX'r-;i^. 7^>S (« 
Xiti. N. N - vx5^;i/t Kn:i^x;i.7^>, T^J^ 
7:^z^y) . x;i.7t:Ku;i.fl:&«3 (0y;itf, i/;!/^'^ 

^» . 'y^Yu^i^y':;r)vmRU^(D^<D^oUmt 
^)tm/yi^t^)Vy.ti^>i^^-t^^mx*^^. 

»JRtX/Xtt»{tl»±«l/ yi^i})V7.ii^yi?^r-oyo 
%ia. t.^'rtl;!>^2axt^3fflt-^T&§:tT-5. X+ 

40 >y<v^ymt-m\zz,ni^mi(Dy'^2miL\t2 

[0 10 7] D. ^U-KK^ 

3&^x+>7-f h^y^^h-mzf&\^mtLx^^^n 

)0 ^^<^X4^>^< hx>i5/ail^iajfHj$-iJ:^^ 



57 

10%. m\>z»^L<{mi--ms%x\ ^^^mx-mm 

1 9 9 0^11^ 2 7 0(+TaiS$nrcBisseU,Busli& 
i;ChatterjeeC07|eS4$ffa]^^6 1 9, 8 0 5^(19 

8 8^ioM4Biixiam^nrc7km^tf^itimm2 5 

1, 9 1 O-^OOi^i^T*^) . 19 9O^4^ 2 6 0M 
Tffig^nfcBushSl/^Bissett co^t^a^ff ffig^S 1 
4, 8 9 1 9 9 1^2^ 2 5 B#Tai®$tlfc 

Busb,BissettRt^ChatterjeeC0*H#fFttigS6 5 7, 

8 4 7^Wiai«-e^^^nT*5 0. •r'^T##<7)fca6* 
m. i/^-rnjj>^3axtt4aT^T<^^^-r'5o x+>^ 

[0 10 9] E. U^y-f 

ff^L<ttffl^ifeC0j6^0. 001'-jK>2%. 

tttf. m^\t±hv>7>. - u^ymjkxsi 3 - - 

a. 1^1**1)6^2 8. v^^-rtiT^^sa, vi-rnj^MaRtx/ 
isicc:ne»iSjMcD'5'^2a. sa. 4axti5aT'^T 

[0 110] Bi^i!?^T<OX^>^-r hz:>>y:^fe 

*^Mt±«ais*3fc*5ft-5x+>^'i' h->i^^mzm 
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3 0'-*^70 0 Mg/^ltcin^ . St>^f^L<Jli^7 5 

h<\m4m/B--^2m/m. w.\z»^L<\tm2m 

/B'-*^llH}/2B. Stc-Sjif^b<tii|^l@/B-- 
i^2lil/B. St)»*L<«2lHl/BT^'5„ ^><<ht) 
5 Bfflc^®^;0^T#i!i«5TX^>^< h->!y$c!ill^'# 

:i<oj:ormmmmz^ii\.^^^i)i. *^gtiisi; 

20 Tlgg4«RrX/XfigScOjf ^ L < ^it^ 1 / 1 0 -*^J 
1/2, MtCjf^t<Ji|^l/5-'j^l/3T*i»o 
[0 111] ai?LSi«)TX+>^^ h->:5^fflicff 

'^im&sh(o^±^mm^mith^m\zmmzmm'r 

\mT*nm^(Ds.m\zmmm\zm^mm-t^ z^t^M 
ttr^o z.n\tM^&mzm^\zmm't^ct\z^^n 

*f^b<JljKl0. Ol-Jf^O. 1 mg/i^lScai* T 

mm'^n^^^mM<r>m\t. U'^L<\mo, o 

0 5-1^0. Smg, J|tc4f^L<«iJ^0. Ol-Jf^jO. 
Img/^^ciD^ T^^. ^ffl^n^g^ftKitSH/^S^;^ 
;UX:^^>vi'-a)»«, n^L<\tmo. 0 1-tt 
1. Omg. MtCif ^b<tl*^0. 0 5~*^0. 5ffig/^ 

<tt«^0. 0 0 1-j^l. Offlg. MJCJf^t<ti*^0. 
40 Ql--mo, Sfflg, MJC-gff^t<Ji*^0. 05-*t) 
0. Img/^aciD* T*^, jgffl^n^l/^y^ Hcoa 

if^L<td:««jO. OOl-jf^O. 5fflg/S«cia^ , 
5EtCiftb<ti«0, 0 0 5-JR0. laig/^SIciD'T 

<\tmQ. 0 0 l-'tt2Dig/&ecai^ SJcff^L 

[0 112] »^n.iift-^«a:«3iia, J^SfRtif^igp 

50 a. MM. S-T. fflp^rt, »SiRrt, ^i^rtRDC^ 
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^Dbf U>yU3-;i. : x^y-;i. : tK 60:20:20(w:w:w) 

1 B iiHiffiWT^. ^ft^mmmi&m\tmmm^y^7.mi^mmLxT 
[0 118] mmm ♦ lEidc^sjgtfscitHctosii-r^ : 
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[0 119] mm * 

& a 

EDTAIl:^hU'>A 

X h + > >iHLir ^ X X 7 U ;i/ 7 3 - 

U. S. ISI^^^^U-HHzO 

^>v;i/7;i/3-ji/ 
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3.00 

4.00 

1.00 

1.00 
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0. 1 
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fiKtJ^2^ffltc:b;t0 2BSlciiajgfflT^. ff^Lii 

ic. fe^a:^^;^^^/ h"eil(?D^:^'tl^fflv^Tl^g^r 
(0. i-3%gttjai ooml. earaetrtict) 

& a 

-tr^;^7;^n-;i/ 
X-r7'j;i'7;i/n-;i. 
^'>UX2 3 

Ci2 - c,5 7;p:3-;i^'^>^/x- h 

EDTA 

•fa \:l)l/%y^y 

4- C (5"h-^t Kp - 2H - ^:ttf^ 
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(h, t: hffl {*^3 0 Ocm^ ) ^(Om^Z 
\t. «AtfiKl-2g (Sfc«l-'2fli!) 0^U-A^ 

[0 12 1] fflXV 

78. 83 
3.00 
7.50 
2.50 
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2.00 
2.00 
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0 0 /ig/cm== iStiS<^SttSySra:^$ii-'5fc«>JC+5^^j:a* [0 12 3] WXVll 
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